Purpose This study examined the quality of life correlates of family caregiving and caregiving strain in a large national epidemiological sample. Methods Structured telephone interviews were conducted with 43,099 participants as part of the REasons for Geographic and Racial Differences in Stroke (REGARDS) study. Participants completed the 12-item short form health survey (SF-12) and brief measures of depressive symptoms, social contacts, and caregiving strain. Results Family caregiving responsibilities were reported by 12% of participants. Caregivers reported more quality of life problems than noncaregivers, but these effects were largely dependent on the perceived level of caregiving strain. High strain caregivers reported more problems with emotional distress, worse physical functioning, and fewer social contacts than noncaregivers. Conversely, caregivers who reported no strain from caregiving reported better quality of life than noncaregivers. Caregiving strain effects were not due to demographic differences or to more objective indicators of caregiving demand. Conclusions Psychological and social indices of quality of life indicate prevalent problems among family caregivers who have experienced high strain from their caregiving responsibilities. Public health programs for disabled individuals should include assessments of strain on family caregivers and support services for those who report high levels of caregiving strain.
Introduction
Family caregiving is increasingly recognized as an important public health issue. The growth of the older adult population, increased prevalence of many chronic diseases, increased survival rates among persons with disabilities, and high costs of institutional care have forced millions of individuals into stressful roles of providing care for ailing family members [1] . As these caregiving responsibilities increase, some family members may not be sufficiently prepared or resilient enough to take on such responsibilities without putting their own health and well-being at risk. An extensive body of research suggests that providing care to a chronically ill family member can have negative effects on the caregiver's psychological health and physical well-being over a period of time [2, 3] . In addition to depression and other forms of psychological distress, reductions in social participation and other indicators of poor quality of life have been found in previous caregiving studies [4] [5] [6] [7] . Yet, there are limitations to many of these studies and inconsistencies in the findings.
Most studies of family caregivers have relied on convenience samples or other types of non-representative samples, and these convenience samples have been shown to yield much larger estimates of caregiver psychological distress than more representative samples [2, 8] .
There are many factors that might contribute to these observed associations among family caregiving, psychological well-being, social participation, and health-related quality of life. Physically healthy older adults in a population study were found to be more likely to become caregivers and to continue caregiving over a 3-year period than less healthy older adults [9] . Balancing the deleterious effects from caregiving are findings that caregiving can also lead to positive psychological effects and health benefits for some caregivers [10] [11] [12] . Many family members find meaning in providing care to a loved one, feel more useful, gain new skills, and experience other benefits from giving back to those who have helped them in the past.
Greater use of more representative sampling methods could clarify the nature and extent of the correlates of family caregiving and also contribute important new information on other related questions, such as possible racial or ethnic differences in caregiver well-being. Most family caregivers are middle-aged or older adults, but there is little normative information on possible racial differences in health-related quality of life in these age groups [13, 14] . Evidence suggests that African American caregivers report fewer symptoms of depression than White caregivers [15, 16] , whereas similar race differences are not found in matched noncaregiving samples [5, 17, 18] . African American caregivers have also been found to report less caregiving-related distress [19] and more positive effects from the caregiving experience than White caregivers [10, 20, 21] .
Objective indicators of caregiving demand (the number of hours of care provided, whether the caregiver lives with the care recipient) and more subjective measures of perceived caregiving strain are both important to consider while examining the quality of life correlates of family caregiving. Perceived strain is an appraisal of stress that can vary considerably among caregivers even after controlling for more objective indicators of caregiving demand. Demographic factors can further affect both the observed quality of life indicators and the factors that influence who is expected to take on caregiving roles within individual families [22] . While there is considerable descriptive information on caregivers in the literature, only a few studies have examined the correlates of family caregiving using large population-based samples [7, 23] .
The REasons for Geographic and Racial Differences in Stroke (REGARDS) study is an on-going epidemiologic study of stroke incidence and mortality using a large sample of African American and White adults over 45 years of age from across the United States. The baseline telephone interview included key questions about caregiving responsibilities and caregiving strain. Caregivers and noncaregivers, therefore, were identified from the same large epidemiologic sample, and this allowed us to examine the prevalence of family caregiving across demographic groups; compare caregivers and noncaregivers on measures of health-related quality of life, depressive symptoms, and measures of social participation; and examine the impact of caregiving strain on these measures. Our hypotheses, based on previous caregiving studies [2] [3] [4] [5] [16] [17] [18] were that: (1) women would be more likely to report caregiving responsibilities than men, (2) caregivers would report poorer quality of life in psychological and social domains than noncaregivers, (3) White caregivers would report more caregiving strain than African American caregivers, and (4) caregiving strain would be associated with quality of life measures both before and after adjusting for demographic effects and objective caregiving demands.
Methods

Participants
Potential participants for the REGARDS study were randomly selected from a commercially available nationwide list purchased through Genesys, Inc. A stratified random sampling design was used, which called for approximately one-half of the sample to be obtained from the ''stroke belt'' region (the states of AL, AR, GA, LA, MS, NC, SC, and TN) and the remaining half to reside in other areas throughout the 48 contiguous states. Within both regions, the design called for approximately 1/2 of the sample to be African American and 1/2 White, and within each region-race stratum, approximately 1/2 male and 1/2 female. The stratified random sampling procedure for region was applied at the initial sampling of addresses. Other relevant attributes for stratification (race and sex) were immediately confirmed during the initial telephone interview, and the sample was then partitioned into groups cumulatively to reflect the recruitment goals with respect to the design strata.
Potential participants were first contacted by mail with a brief description of the project, and a subsequent telephone contact was attempted. Respondents were briefly screened for eligibility and then invited to participate. Exclusion criteria included age less than 45, self-identified race other than African American or White, previous diagnosis of cancer requiring chemotherapy, inability to communicate in English, or residence in or on a waiting list for a nursing home. Enrollment began in January 2003 and ended in October 2007 after the overall recruitment goals were accomplished. Using standards recommended by Morton and colleagues, the cooperation rate (the proportion of known eligible participants who agreed to be interviewed) has been found to be over 60% [24, 25] . All recruitment, interview, and informed consent procedures were reviewed and approved by the Institutional Review Boards of each involved REGARDS organizational unit. The sampling, recruitment, and interviewing procedures for REGARDS have been previously described in more detail elsewhere [25, 26] .
Procedures and measures
Trained interviewers contacted potential participants and first established eligibility for participation. Once eligibility was confirmed and verbal informed consent was obtained, a computer-assisted telephone interview was administered that obtained information on demographic variables, medical history, health-related quality of life, depressive symptoms, and caregiving questions. Education was included as a measure of socioeconomic status and was coded into four ordinal categories (less than high school graduate, high school graduate, some college, college graduate or more). The following measures were used in the present analyses:
Health-Related Quality of Life. The SF-12 was used to assess general mental and physical health functioning [27] . The mental component summary (MCS) and physical component summary (PCS) scores were calculated using weighted item composites. These scores are standardized to have population means of 50 and standard deviations of 10, with higher scores reflecting better functioning. The MCS and PCS scores were designed to be uncorrelated with each other, and have been shown to be reliable and valid independent indicators of health-related quality of life [27] .
Depressive Symptoms. The 4-item short form of the Center for Epidemiological Studies-Depression scale (CESD-4) was used to screen for depressive symptoms [28] . Participants indicated how many days during the last week they felt depressed, lonely, sad, or had crying spells. Response options included less than 1 day, 1-2 days, 3-4 days, or 5 or more days. Total scores ranged from 0 to 12, with a score of 4 or more suggestive of significant psychological distress. The reliability and validity of the CESD-4 have been shown to be sufficient in comparison with the full 20-item CESD [28] .
Social Contacts. Social participation was broadly assessed with three interview questions about the number of social contacts. Participants were asked: (1) ''how many close friends do you have, that is, people who you feel at ease with, can talk to about private matters, and can call on for help?'', (2) ''how many relatives do you have that you feel close to?'', and (3) ''how many of these friends or relatives do you see at least once a month?'' Responses ranged from 0 to 50 for each question.
Caregiving Variables. Toward the end of the interview, each participant was asked: ''Are you currently providing care on an on-going basis to a family member with a chronic illness or disability? This would include any kind of help such as watching your family member, dressing or bathing this person, arranging care, or providing transportation.'' Respondents who answered affirmatively to this question were categorized as ''caregivers'', and subsequently asked: (1) whether they lived in the same residence with the care recipient, (2) the nature of their relationship with the care recipient, (3) how many hours per week they spent providing care to this person, and (4) how much of a mental or emotional strain it was on them to provide this care. Response options for the caregiving strain question were ''no strain,'' ''some strain,'' or ''a lot of strain.'' This caregiving strain question and its response options were the same as those used in a previous population-based study of caregiver mortality [23] . The hours of care variable was highly skewed and was recoded into four categories for analysis purposes (\10, [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] , and C30 h per week).
Statistical analysis
All statistical analyses were conducted using version 9.1 of SAS. Descriptive chi-square tests and univariate analyses of variance were used to compare all caregivers with the noncaregivers on demographic and quality of life variables. When the caregiving strain rating was considered along with caregiving status, four groups of participants were identified: they are (1) noncaregivers, (2) caregivers who reported no caregiving strain, (3) caregivers who reported moderate strain, and (4) caregivers who reported high strain. One-way analyses of variance and covariance were then conducted to examine differences among these four groups on the PCS, MCS, CESD-4, and the social contact variables. In the covariate-adjusted analyses, the effects of the caregiving strain grouping variable were examined after adjusting for the effects of age, gender, race, and education level. These analyses adjusted for the effects of demographic differences among the four groups.
Significant omnibus main effects for the caregiving strain group variable from these analyses of variance and covariance were further examined with pairwise comparisons of each caregiving group with the noncaregivers. This resulted in three separate pairwise comparisons, and a Bonferroni-adjusted type I error rate of .0167 (.05/3) was used for these comparisons. The pattern of differences between the caregiving groups and the noncaregivers was similar and did not change from before to after adjustment for covariates, so only the covariate-adjusted pairwise comparisons are reported here.
Additional analyses of covariance were conducted for the three groups of caregivers that added the hours of care, residence (with or without the care recipient), and the care recipient's relationship with the caregiver (spouse, parent, sibling, child, other) as additional covariates and predictors of PCS, MCS, CESD-4, and the number of social contacts seen in a month. These analyses were conducted to determine whether the effects of the more subjective caregiving strain appraisals were overlapping with or distinct from the effects of the more objective indicators of caregiving demand. Covariate-adjusted means were again examined to identify the direction of any significant omnibus effects.
Results
Caregiving status
A total of 43,176 participants 45 years of age or older completed the initial telephone interview and provided valid race and gender data. Of these, 43,099 (99.8%) answered the interview questions about caregiving status and, if relevant, caregiving strain. These 43,099 participants constituted the sample for the present analyses and consisted of 12,591 African American women, 7,523 African American men, 11,897 White women, and 11,088 White men. Concerning caregiving status, 5,159 (12.0%) reported providing care on an on-going basis to a family member with a chronic illness or disability. Descriptive data for the three groups of caregivers (no strain, moderate strain, high strain) and the noncaregivers are summarized in Table 1 .
Chi-square tests indicated that women were more likely to be caregivers than men (13.50 vs. 9.95%, P \ .0001) and that African Americans were more likely to be caregivers than Whites (12.42 vs. 11.57%, P = .006). Caregivers were also found to be younger, on average, than noncaregivers (Ms = 63.49 vs. 65.72, P \ .0001). Other Caregiving strain Statistically significant omnibus main effects were found for the caregiving strain grouping variable on the PCS, MCS, CESD-4, and each social contact variable both before and after adjusting for the demographic covariates (all P \ .0001). The results of the pairwise comparisons of each caregiving strain group with the noncaregivers on the covariate-adjusted means are summarized in Table 2 . The covariate-adjusted mean differences are reported in the metric used by each dependent variable, and each of these mean differences was then divided by the total sample standard deviation for that measure to yield a standardized effect in standard deviation units. Significance tests after the Bonferroni adjustment are noted for the raw differences, whereas the standardized effects allow comparisons across the different measures and facilitate interpretations of the size of these effects. Most of the statistically significant differences between subgroups of caregivers and the noncaregivers in Table 2 are small and less than 1/5th of a standard deviation in magnitude, with two notable exceptions. The caregivers who reported high caregiving strain were found to report significantly worse functioning than the noncaregivers on all six dependent variables, and relatively strong effects, with absolute standardized effect sizes exceeding 0.70 standard deviation units, were found on the MCS and CESD-4 measures of quality of life and psychological well-being. Interestingly, the caregivers who reported no caregiving strain were found to have significantly better functioning than the noncaregivers on five of the six dependent measures, but the standardized effect sizes for these differences were all quite small. The differences between the moderate strain caregivers and the noncaregivers were very small and, with the exception of the MCS, not statistically significant. For the CESD-4, scores of four or more suggestive of significant emotional distress were observed for 33.92% of the high strain caregivers compared with 12.54% of the moderate strain caregivers and 8.93% of the no strain caregivers. The covariate-adjusted means for all four groups on the SF-12 component summary scores are displayed in Fig. 1 . PCS scores were lower than MCS scores in all four groups due to the high average age of the REGARDS participants. As the amount of caregiving strain increased among the caregivers, the corresponding decrease in the MCS was striking and much more severe than the milder decrease observed for the PCS. The covariate-adjusted means for the CESD-4 are displayed in Fig. 2 and show a similar pattern, with a large increase in depressive symptoms associated with high caregiving strain.
Differences among caregivers
The additional analyses conducted solely for the three groups of caregivers that added the hours of care, residence (with or without the care recipient), and caregiver-care recipient relationship as additional predictors of quality of life indicated that caregiving strain still had statistically significant unique effects on each measure (all P \ .0001). Caregiving strain was clearly the strongest predictor of quality of life among the four caregiving variables examined. Hours of care was not a significant unique predictor of the PCS or the MCS, but it was a significant unique predictor of CESD-4 (F(3,4468) = 3.99, P = .008) and the number of social contacts (F(3,4426) = 4.07, P = .007). Covariate-adjusted means indicated that those providing 20 or more hours of care per week reported higher levels of depressive symptoms than those providing less than 20 h of care per week (Ms = 2.07 and 1.79, respectively), whereas those reporting less than 10 h of care per week reported fewer social contacts than those providing 10 or more hours of care (Ms = 6.83 and 7.76, respectively).
Co-residence was related to the MCS (F(1,4337) = 8.26, P = .004) and the number of social contacts (F(1,4426) = 22.77, P \ .0001). Caregivers who resided with their care recipients reported slightly poorer mental health (Ms = 48.83 and 49.72, respectively) and fewer social contacts (Ms = 6.82 and 8.29, respectively) than caregivers who resided elsewhere. The care recipient-caregiver relationship uniquely predicted PCS (F(4,4437) = 2.59, P = .04) and the number of social contacts (F(4,4426) = 4.73, P = .001). Adult children caregivers reported better physical functioning than other subgroups (Ms = 46.03 and 44.95, respectively) and sibling caregivers reporting fewer social contacts than the other subgroups (Ms = 6.70 and 7.78, respectively).
Potential racial differences were also examined on the caregiving variables and these findings are summarized in Table 3 . Chi-square tests indicated that African American caregivers were more likely to be living with their care recipients, less likely to be providing care for a spouse, and more likely to be providing care for a sibling than White caregivers (all P \ .0001). Both African Americans and Whites reported similar parental care provision rates, but the African American caregivers who were providing care to a parent were almost twice as likely to be living with that parent than their White counterparts (45.23 vs. 22.94%, P \ .0001). Consistent with our hypothesis, White caregivers were more likely than African American caregivers to report some mental or emotional strain as a result of caregiving (70.34 vs. 62.83%, P \ .0001). On the other hand, African Americans provided more hours of care per week (Ms = 43.60 and 31.57 h, respectively, P \ .0001).
After adjusting for age, gender, education level, coresidence, caregiver relationship, and hours of care, African American caregivers were found to report slightly but significantly poorer physical functioning on the PCS than White caregivers (F(1,4339) = 5.78, P = .02, adjusted Ms = 45.19 and 45.98, respectively). No significant race differences were found on the MCS or CESD-4 after 
Discussion
In this large national sample of over 43,000 adults age 45 or over, on-going family caregiving responsibilities were found to be common, with 12% of the participants reporting that they were currently providing care on an ongoing basis to a family member with a chronic illness or disability. Caregivers were found to report more problems with psychological health than noncaregivers, but the effect sizes were substantially smaller than those reported by Pinquart and Sörensen for either convenience samples or representative samples from their meta-analysis [2] . Furthermore, previous reports of the deleterious effects of caregiving on physical health were not confirmed in the present sample with the PCS when comparing all caregivers with noncaregivers. Analyses that took into account the subjective strain of caregiving confirmed that the subgroup of caregivers who reported high caregiving strain had poorer quality of life than less-strained caregivers and noncaregivers. These effects were observed on measures of physical health, psychological problems, and the number of social contacts per month. Standardized effect sizes indicated large effects for measures of depressive symptoms and the SF-12 mental health composite score, whereas the physical health and social contact effects were substantially smaller. Interestingly, caregivers who reported minimal or no caregiving strain-about one-third of the caregivers in our national sample-were the most functional group of all and reported fewer physical health problems, better mental health, and more social contacts, on average, than the noncaregivers.
The present findings suggest that the deleterious effects of family caregiving on health-related quality of life may be mostly limited to the psychological or mental health problems experienced by those caregivers who also report high caregiving strain. The standardized effect sizes for caregiving strain were strong on measures of mental health and largely unchanged after adjusting for demographic variables and indicators of objective care demands. The present results are consistent with previous findings that appraisals of stressfulness can be more important predictors of health and well-being, among caregivers than more objective indicators of care demand such as the number of hours spent providing care [29] and that the adverse mental health correlates of caregiving are stronger than the corresponding physical health effects [7] . Other recent findings have shown that older adults who provide more hours of care to a spouse with a disability are healthier than spouse-caregivers who provide fewer hours of care [12] , suggesting that even a seemingly straight-forward indicator of caregiving demand such as number of hours of care provided can actually represent a more complex combination of caregiver and care recipient health and functional limitations.
Multiple mechanisms may be responsible for the observed findings of better psychological health and physical functioning among the caregivers who reported no caregiving strain in the present analyses. Selection factors may be partly responsible for these effects, an interpretation that is consistent with findings that healthier older adults are more likely to take on caregiving roles and to continue caregiving over longer periods of time than less healthy older adults [9] . In addition, once a person takes on a caregiving role, psychological benefits and other positive effects may be experienced as a result of providing care to a family member [10, 11, 21] .
Race-specific differences in caregiving were found that show some similarities, but also differences, with findings from previous studies. As hypothesized, African American caregivers were less likely to report strain from caregiving than White caregivers, even though the African American caregivers reported greater caregiving involvement including more hours of care per week and higher co-residence rates with their care recipients. The caregiving strain finding is consistent with previous reports of racial differences in the stress experienced by dementia caregivers in reaction to care recipient functional limitations and behavior problems [19, 20, 30] . However, in contrast with previous studies [5, 16, 17] , African American caregivers in the REGARDS sample were not less depressed than their White counterparts. Thus, data from this large epidemiologic sample suggest that race is associated in complex ways with the amount of caregiving involvement, the subjective experiences of caregiving strain, and the associated experiences of significant emotional distress. The construct of caregiving strain has been defined in multiple ways by previous investigators and measured using more comprehensive instruments [31, 32] . The purpose of the REGARDS study necessitated that the caregiving experience be captured with a few brief questions, including single items about caregiving status and caregiving strain. Caregiving status was restricted to a question about providing care for a family member even though many individuals serve as informal caregivers for individuals who are not family members [33] . The population inferences that can be drawn are further limited by the cross-sectional nature of the research design and by the purposeful oversampling of African Americans and residents of southern states. This oversampling may call into question whether the REGARDS sample can truly provide a representative, population-based analysis of caregiving and its correlates. Additional research using large, multiethnic, representative samples, and longitudinal designs would be useful for clarifying whether race differences persist over time and whether they are due to specific regional or cultural factors such as different family role expectations [21, [34] [35] [36] .
This study is one of few to examine caregiving strain in the context of a large epidemiologic study, and our findings reinforce recommendations that interventions for family caregivers should aim to reduce not only objective caregiving stressors but also subjective perceptions of emotional or mental strain. Multicomponent interventions that teach caregivers coping skills have been found to be more potent for reducing caregiver distress than respite care interventions that are primarily aimed at reducing caregiving demands [37] , and respite care interventions that also address caregivers' perceptions of role overload can be effective for reducing caregiver depression [38] . The reductions in depression following a counseling intervention for spouse caregivers of persons with dementia have been shown to be linked to reductions in the caregivers' stress responses to care recipient behavior problems and to improvements in the caregivers' satisfaction with their social support networks [39] . With increasing numbers of people taking on potentially stressful caregiving roles, it is important to identify highly strained caregivers as early as possible and to determine whether evidence-based interventions are needed to protect and enhance caregiver quality of life.
